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Introduction {#sec005}
============

Enterovirus D68 (EV-D68) was first isolated from four children with pneumonia and bronchiolitis in California in 1962 \[[@pone.0230180.ref001]\], but it has been reported rarely compared with other enteroviruses. Sporadic cases were mentioned before the epidemic in the United States in 2014, when thousands of cases were reported with an increase in acute flaccid myelitis (AFM) \[[@pone.0230180.ref002],[@pone.0230180.ref003]\]. Following this substantial outbreak, EV-D68 was also detected in Canada, Europe, and Asia and subsequently spread worldwide in 2014 \[[@pone.0230180.ref003]\]. Biennial outbreaks have been recognized in the United States \[[@pone.0230180.ref004]\] and some European counties \[[@pone.0230180.ref005]\] since 2014 after the enhancement of AFM surveillance networks and retrospective studies.

The Taiwan Centers for Diseases Control confirmed that EV-D68 circulated in Taiwan, and 92 EV-D68 isolates were identified between 2007 and 2016 \[[@pone.0230180.ref006],[@pone.0230180.ref007]\]. In contrast to other enterovirus infections, which usually cause hand, foot and mouth disease or herpangina, EV-D68 tends to cause mild respiratory illness in children but has a propensity to the develop complications, including acute respiratory distress syndrome, especially in those with a preceding history of bronchial asthma \[[@pone.0230180.ref002]\] and AFM, a rare and devastating condition with no currently available therapy \[[@pone.0230180.ref008]\]. Therefore, understanding the epidemiology of EV-D68 infection may help to provide sanitary information and develop policies for improving public health. There have been limited data from seroprevalence studies worldwide as well as in Taiwan. To understand the current EV-D68 serostatus, we performed an EV-D68 seroepidemiology study in Taiwan in 2017 and analyzed risk factors associated with EV-D68 seropositivity.

Materials and Methods {#sec006}
=====================

Study subjects and data collection {#sec007}
----------------------------------

The Institutional Review Board of National Taiwan University Hospital approved this study (approved number 201704069RIND). All participants were enrolled in an EV-A71 seroprevalence study in Taiwan in 2017 as described elsewhere \[[@pone.0230180.ref009]\]. After written informed consent was obtained from parents or guardians of children, we enrolled preschool children, 6- to 11-year-old primary school students and 12- to 15-year-old high school students in the northern (Taipei City), eastern (Hualien County), western (Yunlin County) and southern (Kaohsiung City) regions of Taiwan between May and November 2017. Taipei City and Kaohsiung City are two metropolitan cities, whereas Hualien County and Yunlin County are two rural areas. Adult women and adult men were also enrolled in the four different regions of Taiwan after their written informed consent was obtained.

Participants completed a questionnaire investigation and provided a blood sample, which was submitted for the measurement of EV-D68 neutralization antibody. The questionnaire solicited demographic data, residential area, number of children and adults in a family, sources of drinking water, employment of a babysitter, enrollment in a kindergarten or childcare center, and breastfeeding during infancy. All interviewers were trained, and information was collected from several family members to minimize recall bias. The questionnaires for preschool children, students and adults are listed in [S1](#pone.0230180.s001){ref-type="supplementary-material"}, [S2](#pone.0230180.s002){ref-type="supplementary-material"} and [S3](#pone.0230180.s003){ref-type="supplementary-material"} Files.

Laboratory methods for EV-D68 neutralizing antibody measurement {#sec008}
---------------------------------------------------------------

The neutralizing antibody test for EV-D68 followed the standard protocol of a neutralization test. Serum samples were heat-treated for 30 minutes at 56°C, serially diluted and mixed with 100 50% tissue culture-infective doses (TCID50) of EV-D68, a local circulating strain (GenBank accession number MK371394, genotype B3), and the mixture was incubated for 2 hours at 33°C. Thereafter, rhabdomyosarcoma cells were added to each reaction well and incubated at 33°C in a 5% CO~2~ incubator. Each plate included a cell control, serum control, and virus back-titration. The cytopathic effect was monitored for 5 to 6 days after incubation, and the serotiter was determined when the cytopathic effect was observed in one TCID50 of the virus back-titration. Seropositivity was defined as a serotiter ≥8. For details, please see <https://www.protocols.io/view/the-ev-d68-neutralizing-antibody-test-baknicve>.

Statistical analyses {#sec009}
--------------------

We analyzed the data with SAS statistical software (version, SAS Institute, Cary, North Carolina). We used Student's *t* test for continuous data and chi-square tests for categorical data. Multivariate analysis was performed with multiple logistic regression analysis. The factors with *p*-values \< .2 in the univariate analysis were selected for inclusion in the multivariate analysis. A *p-*value \< .05 indicated statistical significance.

Results {#sec010}
=======

Demography and EV-D68 serostatus in 2017 {#sec011}
----------------------------------------

We conducted nationwide recruitment from urban (northern and southern) and rural (eastern and western) regions, as shown in [Table 1](#pone.0230180.t001){ref-type="table"}. In total, 920 subjects were enrolled from the northern, western, southern and eastern parts of Taiwan, with a male-to-female ratio of 1.03.

10.1371/journal.pone.0230180.t001

###### Age-specific EV-D68 seropositive rates in different parts of Taiwan in 2017.

![](pone.0230180.t001){#pone.0230180.t001g}

  Age (years)      Total            North          West           South          East           P value
  ---------------- ---------------- -------------- -------------- -------------- -------------- ---------
  \<1              32% (26/82)      41% (12/29)    40% (10/25)    14% (3/21)     14% (1/7)      0.11
  1                18% (27/153)     26% (8/31)     19% (6/32)     18% (8/45)     11% (5/45)     0.43
  2                43% (36/83)      61% (17/28)    39% (9/23)     11% (1/9)      39% (9/23)     0.06
  3--5             60% (94/156)     60% (42/70)    48% (14/29)    62% (16/26)    71% (22/31)    0.36
  6--11            89%(108/122)     87% (26/30)    96% (26/27)    91% (31/34)    81% (25/31)    0.28
  12--15           98% (118/121)    100% (31/31)   97% (30/31)    100% (28/28)   94% (29/31)    0.31
  Women (16--49)   100% (122/122)   100% (30/30)   100% (30/30)   100% (31/31)   100% (31/31)   NA
  Men (16--49)     100% (81/81)     100% (21/21)   100% (20/20)   10% (20/20)    100% (20/20)   NA

The P value was measured by the chi-square test. The North (Taipei City) and South (Kaohsiung City) regions are metropolitan areas, whereas the East (Hualien County) and West (Yunlin County) regions are rural areas. Numbers in parentheses are the numbers of participants with EV-D68 seropositivity/the number of participants tested.

The EV-D68 seropositive rate was 32% (26/82) (range: 14--41%) in infants, 18% (27/153) (range: 11--26%) in 1-year-old children, 43% (36/83) (range: 11--61%) in 2-year-old children, 60% (94/156) (range: 48--71%) in 3- to 5-year-old children, 89% (108/122) (range: 81--96%) in 6- to 11-year-old primary school students, 98% (118/121) (range: 94--100%) in 12- to 15-year-old high school students, 100% (122/122) in 16- to 49-year-old women and 100% (81/81) in 16- to 49-year-old men in 2017. The seropositive rate varied among different geographic regions, but the differences were not significantly different in multivariate analysis. Overall, seroprevalence was not related to sex (p = 0.28) after we standardized the rate according to the male to female ratio of the study population, as shown in [Fig 1](#pone.0230180.g001){ref-type="fig"}.

![Age-specific EV-D68 serostatus between males and females in 2017.\
The bars demonstrate the mean seropositive rate ± standard error.](pone.0230180.g001){#pone.0230180.g001}

School-aged children and adults tended to have higher neutralization antibody titers (≥128) than preschool children: the percentage with higher neutralization antibody titers (≥128) was 11% in children under 3, 37% in 3- to 5-year-old children, 53% in 6- to 15-year-old students and 61% in 16- to 50-year-old people.

Risk factors associated with EV-D68 seropositivity in preschool and school-aged children {#sec012}
----------------------------------------------------------------------------------------

We performed univariate and multiple logistic regression analyses to define the risk factors among preschool children ([Table 2](#pone.0230180.t002){ref-type="table"}). We identified age, region, size of households, siblings and kindergarten/daycare attendance as the significant factors in the univariate analysis. There was a significant correlation between household size and the number of siblings (Spearman correlation, r~s~ = 0.36, *p*-value\<0.0001), so we selected household size for multivariate analysis.

10.1371/journal.pone.0230180.t002

###### Risk factors associated with EV-D68 seropositivity in preschool children younger than 6 years of age in 2017.

![](pone.0230180.t002){#pone.0230180.t002g}

  Factor                                                          χ^2^/Wald\*   df   P-value    OR     95% CI
  ------------------------------------------------------- ------- ------------- ---- ---------- ------ --------------
  [**Univariate analysis**]{.ul}                                                                       
  Sex                                                             0.79          1    0.374             
  Age                                                             59.56         2    \<0.0001          
  Region                                                          11.80         3    0.008             
  Size of household, \#                                           7.25          1    0.007             
  Siblings, \#                                                    17.26         1    \<0.0001          
  Kindergarten/Daycare attendance                                 25.91         1    \<0.0001          
  [**Multivariate analysis with dummy variables**]{.ul}                                                
  Age                                                     1                                     1      
                                                          2       14.78         1    0.0001     3.42   (1.83, 6.41)
                                                          3--5    23.59         1    \<0.0001   4.55   (2.47, 8.38)
  Region                                                  North                                 1      
                                                          West    0.66          1    0.417      0.76   (0.40, 1.47)
                                                          South   2.28          1    0.132      0.61   (0.32, 1.16)
                                                          East    0.01          1    0.905      0.96   (0.51, 1.81)
  Size of household                                       ≤3                                    1      
                                                          ≥4      4.37          1    0.037      1.65   (1.03, 2.64)
  Kindergarten/Daycare attendance                         No                                    1      
                                                          Yes     4.86          1    0.027      2.18   (1.09, 4.35)

OR = odds ratio; CI = confidence interval

\* the values for univariate and multivariate analysis were χ^2^ and Wald values, respectively.

\#There was a significant correlation between household size and the number of siblings (Spearman correlation, r~s~ = 0.36, *p*-value\<0.0001), so we selected household size for multivariate analysis.

Seropositive infants under 1 year of age were considered to have maternally transferred antibodies and were therefore omitted. Among 1- to 5-year-old preschool children, EV-D68 seropositivity was related to age (p for trend \<0.0001), size of household ≥4 members (p = 0.037) and kindergarten attendance (p = 0.027) in multivariate analysis. Compared with 1-year-old children, 2-year-old children were 3-times more likely (odds ratio \[OR\], 3.42; 95% confidence interval \[CI\], 1.83--6.41; p = 0.0001) and 3- to 5-year-old children were 4-times more likely (OR, 4.55; 95% CI, 2.47--8.38; p\<0.0001) to be seropositive. Preschool children with a household size ≥4 members had a significantly higher seropositive rate (OR, 1.35; 95% CI, 1.03--2.64; p = 0.037) than children whose household size was ≤3 members. Preschool children attending kindergarten/daycare had a significantly higher seropositive rate (OR, 2.18; 95% CI, 1.09--4.35; p = 0.027) than those not attending kindergarten/daycare.

The EV-D68 seropositive rate of school-aged children increased with age. The risk of 12- to 15-year-old children being seropositive was higher (OR, 5.10; 95% CI, 1.43--18.23; p = 0.01) than that of 6- to 11-year-old children.

Discussion {#sec013}
==========

In this study, the seroprevalence of EV-D68 in Taiwan in 2017 increased with age, from 43% by two years of age to nearly 100% in individuals 12 years of age and older. Before the active surveillance of EV-D68 in cases with acute flaccid paralysis by the Taiwan Centers for Disease Control (CDC) beginning in July 2015, EV-D68 may have been prevalent and circulating in Taiwan. Our results were in line with studies from China \[[@pone.0230180.ref010]\], the United States \[[@pone.0230180.ref011]\], the United Kingdom \[[@pone.0230180.ref012]\] and the Netherlands \[[@pone.0230180.ref013]\].

Genotyping of EV-D68 isolates revealed that different subtypes co-circulated in Taiwan. Subclade B3 was the major circulating genotype after 2014 \[[@pone.0230180.ref007]\] and was used for the testing of neutralizing antibodies in our study. EV-D68 seroprevalence could have been higher if all co-circulating genotypes were tested.

High EV-D68 seroprevalence was noted in the United States before the outbreak in 2014 \[[@pone.0230180.ref011]\], raising the question about seropositivity and seroprotection. It has also been proposed that neutralizing antibodies could result from infections by other enteroviruses \[[@pone.0230180.ref014]\]. Our earlier study, however, showed seroconversion in confirmed EV-D68 infected children, all of whom developed mild respiratory symptoms \[[@pone.0230180.ref015]\]. A recent study demonstrated significantly higher antibodies to EV peptides in cerebrospinal fluid (CSF) of patients with AFM than controls \[[@pone.0230180.ref016]\]. Among AFM patients, 43% (6/14) of CSF samples and 74% (8/11) of sera were immunoreactive to an EV-D68-specific peptide, which was in contrast to the non-immunoreactivity in either CSF or sera from the controls \[[@pone.0230180.ref016]\]. A Japanese study also confirmed that serum neutralization antibody titers against EV-D68 increased during outbreaks but waned over one year without outbreaks \[[@pone.0230180.ref017]\]. Since the disease spectrum and pathogenesis of EV-D68 are not fully understood, most studies have focused on severe cases, such as AFM and/or acute respiratory distress syndrome. A comprehensive and prospective study is needed in the future to better understand the associated disease burden. Nevertheless, our seroprevalence study and others provide estimations of the disease burden.

The EV-D68 seroprevalence rate of 1- to 5-year-old children was approximately 50% in 2006 and 75% in 2016 in the United Kingdom \[[@pone.0230180.ref012]\]. The EV-D68 seroprevalence rate was approximately 59% among children younger than 15 years old in China, and it was positively correlated with age among 1-year-old (10%) to 15-year-old (92%) children \[[@pone.0230180.ref018]\]. The seroprevalence rates of adults approach 100% in China, the United States, the United Kingdom, the Netherlands and Taiwan \[[@pone.0230180.ref010]--[@pone.0230180.ref013],[@pone.0230180.ref018]\]. We thus listed and compared EV-D68 serostatus among different countries in [Table 3](#pone.0230180.t003){ref-type="table"}. All these seroprevalence studies are comparable, and the EV-D68 seropositive rates do not vary greatly among different countries. The above finding could imply that EV-D68 has spread extensively worldwide, although only a limited number of severe cases have been reported.

10.1371/journal.pone.0230180.t003

###### Comparison of the age-specific EV-D68 serostatus among different countries.

![](pone.0230180.t003){#pone.0230180.t003g}

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
               Country, Year                                                                                                                                                      
  ------------ --------------- --------------------------------- ---------- ----------------- ------------------------------ ----------------- ----------------- ---------------- -----------------
  \<1          32% (26/82)     79% (96/121)^a^ 20% (33/109)^b^   NA         75% (9/12)^c^\    69% (31/45)^c^ 43% (9/21)^d^   94% (17/18)       44% (8/18)        95% (19/20)      68% (13/19)
                                                                            0% (0/6)^d^                                                                                           

  1            18% (27/153)    NA                                NA         55% (44/80)^e^    72% (62/86)^e^                 82% (18/22)^h^    82% (18/22)^h^    95% (19/20)^h^   90% (18/20)^h^

  2            43% (36/83)     44% (34/77)                       100%       60%, 81%                                                                                              

  3**--**5     60% (94/156)                                                                                                                                                       

  6**--**11    89% (108/122)   83% (65/78)                       100%       83%, 89%          63% (31/49)^f^                 90% (46/51)^f^                                       

  12**--**19   \~100%          100%                              93%, 98%   81% (92/113)^g^   95% (90/95)^g^                 85% (17/20)^i^    95% (19/20)^i^    95% (19/20)^i^   100% (20/20)^i^

  20**--**29   NA              \~90%                             \~95%      100% (20/20)^j^   95% (19/20)^j^                 100% (20/20)^j^   100% (20/20)^j^                    
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The cutoff for EV-D68 seropositivity was ≥1:8 \[[@pone.0230180.ref012],[@pone.0230180.ref013],[@pone.0230180.ref018]\], except in the UK study, which used a titer of \>1:16 as the cutoff \[[@pone.0230180.ref012]\]. \*The name or genotype of the viral strain was used for neutralizing antibody, and reverse genetics with Fermon strain was used to produce the EV-D68 virus (Synthetic) in the China study. \#The results in the USA were the same as those for either the Fermon or B1 strain.

NA: not available. Numbers in parentheses are the number of individuals with EV-D68 seropositivity/the number of individuals tested.

^a^The rate for infants aged 1 to 5 months and

^b^the rate for infants aged 6 months to 1 year \[[@pone.0230180.ref018]\].

^c^The rate for infants aged under 6 months

^d^the rate for infants aged 6 months to 1 year

^e^the rate for 1- to 4-year-old children

^f^the rate for 5- to 9-year-old children and

^g^the rate for 10- to 19-year-old students \[[@pone.0230180.ref012]\].

^h^The rate for 1- to 10-year-old children

^i^the rate for 11- to 20-year-old children and

^j^the rate for 21- to 30-year-old adults \[[@pone.0230180.ref013]\].

The risk factors associated with EV-D68 seroprevalence among preschool children in our study included age, larger household size and daycare/kindergarten attendance. An earlier study performed in a kindergarten in Taiwan from 2006 to 2008 revealed 9 cases of EV-D68 confirmed by viral isolation in the autumn of 2007, and the EV-D68 seroprevalence of children aged between two and five years increased from 19% (25/130) at baseline in 2006 to 67% (83/124) at the end of the study in 2008 \[[@pone.0230180.ref015]\]. The seroconversion rate of 49 children with initial seronegative and paired sera was 73% (36/49), which indicates that preschool children are highly susceptible to EV-D68 infection and that the transmission rate within kindergartens/daycares is very high. This current study also highlights that the risk of EV-D68 infection is twofold higher if preschool children attend daycare or kindergarten. Children with a larger household size had a significantly higher seropositive rate, implying that a larger household size may be associated with a higher risk for EV-D68 household transmission.

Moreover, we found a very low (4--8%) EV-A71 seropositive rate among preschool children in the same study population \[[@pone.0230180.ref009]\]. The Taiwan CDC has established surveillance networks and adopted infection control measures against several EV-A71 outbreaks since 1998. The low seroprevalence of EV-A71 in young children partly reflects successful containment by public health policies. In contrast, the high seroprevalence of EV-D68 in the same population pinpointed the completely different clinical manifestations of EV-D68 even though the route of transmission of both viruses may be similar. Unlike EV-A71 infections associated with typical hand, foot and mouth disease, non-specific mild upper respiratory symptoms in most EV-D68 cases will not warn teachers, caregivers, families, clinicians or health authorities to take strict preventive measures against transmission. Given the different clinical manifestations from other enteroviruses, preventive measures against EV-D68 should be reconsidered in terms of prospective surveillance and education. Since most EV-D68 infections are asymptomatic or only cause mild symptoms, the disease burden might be underestimated via respiratory specimen culture or PCR examination. Consequently, seroepidemiological data in this and other studies, as shown in [Table 3](#pone.0230180.t003){ref-type="table"}, provide more accurate information on the spread of this infection.

There are some limitations in this study. First, the test population characteristics (sampling methods, geographical and demographical characteristics) were not the same among different countries, although the laboratory method was the same. Second, the EV-D68 viral strains or genotypes used for neutralizing antibodies are different among different countries, as shown in [Table 3](#pone.0230180.t003){ref-type="table"}. Although the seroprevalence rates were not comparable, we tried to clarify the differences and performed some important comparisons among countries.

Conclusions {#sec014}
===========

We found fairly high EV-D68 seropositive rates in children younger than 15 years old and that rate reached 100% in adults. Age, larger household size and kindergarten/daycare attendance are the most significant risk factors associated with EV-D68 seropositivity among preschool children.

Supporting information {#sec015}
======================

###### Questionnaire for preschool children with [Chinese-English parallel texts](https://www.linguee.com/english-chinese/translation/Chinese-English+parallel+texts.html).

(PDF)

###### 

Click here for additional data file.

###### Questionnaire for students with [Chinese-English parallel texts](https://www.linguee.com/english-chinese/translation/Chinese-English+parallel+texts.html).

(PDF)

###### 

Click here for additional data file.

###### Questionnaire for adults with [Chinese-English parallel texts](https://www.linguee.com/english-chinese/translation/Chinese-English+parallel+texts.html).

(PDF)

###### 

Click here for additional data file.
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Dong-Yan Jin

Academic Editor

PLOS ONE

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Response:

We have deposited our laboratory protocols on the website protocols.io. For details, please see <https://www.protocols.io/view/the-ev-d68-neutralizing-antibody-test-baknicve>.

Reviewer \#1:

The logic of data analysis is wrong, hence, the results maybe not right. To analyse the risk factor for the infection, firstly, the univariate analysis maybe applied, if the P\<0.2, the factor is entered into multivariate analysis, if P\>=0.2, the factor cannot be entered into multivariate analysis. Only in multivariate analysis, the dummy variable be needed and meanly meaningful. Hence, please reanalyze data (for instance, table 2).

The reference may be useful for you. "Risk factors for Blastocystis infection in HIV/AIDS patients with highly active antiretroviral therapy in Southwest China".

Response:

We used the analytical method you suggested. The factors with p-values \<.2 in the univariate analysis were selected for multivariate analysis. In our study, we identified age, region, size of household, number of siblings and kindergarten/daycare attendance as significant factors in the univariate analysis. There was a significant correlation between household size and the number of siblings (Spearman correlation, rs=0.36, p-value\<0.0001), so we selected household size for multivariate analysis. In the multivariate analysis, we identified age, household size, and kindergarten/daycare attendance as risk factors for EV-D68 seropositivity. Table 2 was modified, as shown in the revised manuscript. We also added some discussion regarding household size: Children with a larger household size had a significantly higher seropositive rate, implying that a larger household size may be associated with a higher risk for EV-D68 household transmission. We hope the reanalysis better demonstrates the characteristics of our study.

Reviewer \#2: The study by Lee et al describes a serosurvey of EV-D68 neutralising antibodies among the Taiwanese population as well as trying to identify factors associated with seropositivity. The study was well-designed and the cohort size was substantial. Results demonstrate a remarkably high overall seropositivity in an age-dependent manner similar to results of other studies.

Importantly, the manuscript should be proof read by a native English speaker as there are many grammatical or inaccuracies throughout the manuscript. This would improve the readability and clarity of the manuscript considerably.

Response:

Thank you very much for your comments. The manuscript has been carefully proofread by a native English speaker. The editing certificate was in the supplementary materials.

\- Table 1: in the age category, please add ages to the adult women/men category.

Response: We have added ages to the adult women/men category in Table 1

\- Table 3: The study in the Netherlands investigated neutralizing Abs against two EV-D68 strains, please indicate to which data (Fermon strain or B3 clinical) is referred to in this table. It would be helpful to indicate for each study, which D68 strain was used.

Response: We added the strain used in the Dutch study and other studies.

\- The data from table 3 could also be presented in a chart allowing for an easier comparison of the seropositivity

Response: Thank you very much for your suggestion. We would like to make a chart but could not complete it due to different age groups, different viral strains and too many countries in all the studies. Therefore, we are sorry to keep it as Table.

\- Fig. 1: I would suggest bar graphs instead of a connected line. Since the average for all investigated areas is given, please show also the mean +- SD.

Response: According to your suggestion, we switched to bar graphs including mean +- SE, as shown in the revised manuscript.

###### 

Submitted filename: Response to reviewers.docx

###### 

Click here for additional data file.

10.1371/journal.pone.0230180.r003
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Dear Dr. Chang,

Thank you for submitting your revised manuscript.

I have read your response and your paper carefully. I am convinced that you have satisfactorily addressed all concerns raised by the two reviewers. I am also sure that your paper merits publication although there is an earlier study of yours  on this topic. Documentation of the new dataset is fully justified. 

Therefore, we are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Dong-Yan Jin

Academic Editor

PLOS ONE

Additional Editor Comments:

Well done!

Reviewers\' comments:

10.1371/journal.pone.0230180.r004
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PONE-D-19-34975R1

Enterovirus D68 seroepidemiology in Taiwan, a cross sectional study from 2017

Dear Dr. Chang:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Professor Dong-Yan Jin

Academic Editor

PLOS ONE

[^1]: **Competing Interests:**The authors have declared that no competing interests exist.
